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SPECIFICATIONS

IHF sensitivity (ncice i distortion down 30 db @ 100% modulation):

195
Input required for 40 db $/N @ 100%0 modulation: 2.0 uv.
Input required for 5¢ db S/N @& 100%0 modulation: 5.0 uv.
Frequency response before de-emphasis: 30 Hz to 52 kHz, =1 db.
De-emphasis time-constant: 75 usec.

Frequency Responss: o tie o, 15 k7 =+ 1 dB

srtion @ 100%0 modulation:
5% ypical).
{059, typical).

Harmonic distortins ond vt o
Maono (i,
Steren 0.9%;

Capture ratio: 1.5 i,

Muting threshold: 4 u.

Output @ 100% modulation: 2 volts.

Ultimate signal to noise ratio: 65 db @ 100% modulation.
Drift: less than 0.02%5,

Selectivity: 65 db alternate channel.

AM suppression: 58 it

Stereo switching threshoid: 4 uv.

Stereo separation: @ 1) H:, 40 db.
@ , 30 db.

@ 10 kHiz, 30 db.
19 kHz and 38 kHz subcarrier suppression: 50 dB minimum
67 kHz SCA carrier suppression: 80 db minimum.

2rced and 300 ohm balanced.

Antenna input: 72 ¢iim unb

Gain from Auxiliary tnpat: 28 db

Front panel controls: Powar/Volume; Tuning; Circuit Mode (off, muting,
muting and Dvynatune'™); Mono, Stereo Filter, Stereo; Output

(FM, Auxiliary).
Dimensions: 13'/2” x 9" x 4'/4” High.
Shipping weight: 11 iis.
Power consumption.: 10 watis, 120V or 240V, 50/60 Hz AC.




THE FM-5 DYNATU,N ER

INTRODUCTION

The Dynaco FM-5 is the culmination of more than 6
years of Dynaco design research with the avowed goal of
exemplary performance under a wide range of reception
conditions at modest cost. Its compact size nonetheless
provides a generous layout for easy kit construction and
outstanding serviceability. In addition, an exceptional de-
gree of flexibility has been designed into this tuner for
future contingencies.

The availability of an auxiliary high level input through
the tuner’s volume control enables tape playback, for ex-
ample, with just a power amplifier and speakers. Alterna-
tively, an accessory phono preamp module, Model PPM-5,
will be offered for the FM-5 so that the AUX position
will accommodate a magnetic cartridge input. In the dis-
tant future, if a compatible system of 4-channel multi-
plexing is approved, it is possible that the power supply
and space allocations will accommodate il, and the neces-
sary audio outputs are available.

The primary consideration in the development of cach
new Dynaco product is exceptional performance. The
FM-5 delivers this in full measure. The design considera-
tions necessary to achieve a premium quality kit fead
automatically to a distinctly superior factory assembled
unit as well.

The determination of the best FM tuner design for
maximum listening enjoyment is not one which can be
made entirely in the laboratory, nor can it be fully defined
by specifications. Extensive field testing is a vital part of
tuner design. Reception conditions vary so greatly that
certain characteristics which favor reception in some
instances may prove a handicap under different circum-
stances. Side-by-side listening comparisons of the FM-5
with tuners several times its cost demonstrate the FM-5's
ability to reject the pervasive cffects of multipath dis-
persion on strong urban signals, as well as lo clearly
receive weak or distant signals without noise or interfer-
ence. A tuner can, however, only process the signal it
receives from its antenna. The proper antenna is thus a
vital adjunct to your music system. A section of this
manual gives some suggestions in this regard, but compe-
tent local advice which takes into account the particular
location of the tuner will always be advaniageous.

Vanishingly low distortion has always becn a hallmark
of any product bearing the Dynaco name. The FM-5
establishes new standards, not only for typical in-phase
stereo measurements, but for signals of dissimilar phase
characteristics as well. Coupled with outstanding phase
integrity in a solid state tuner, this yields exemplary
results with any of the matrix-type 4-Dimensional (some-
times incorrectly called 4-Channel) broadcasting systems
now proposed, including the ingeniously simple DYNA-
QUAD'™ system developed by Dynaco.

Any successful high performance audio kit design must
concomitantly deliver unchanging results over extended
use. This also implies assurance that the standards set by
the factory assembled units are consistently reproducible
when even a novice properly assembles the kit. The more
than 15 year old Dynaco reputation for consistently meet-

ing conservative, detailed specifications is your best guar-
antee that the FM-5 will do just that. The two fiberglass
etched circuit boards and the front end assembly (which
contain all of the active circuitry) have been completely
tested and aligned as a matched set for the kit, leaving
nothing but their interconnection for the builder. The
excellent specifications of the FM-5 are possible, and
guaranteeable, unit to unit, lab model to production kit,
because of the extraordinary uniformity which etched cir-
cuits provide, and the inherent stability of the circuit
configuration.

The capability for the finest performance is of little
value if it cannot be readily utilized in normal use. The
consummate operating ease of the FM-5 is a case in point.
You simply take your hand off the tuning knob as soon
as the TUNED indicator is illuminated. The exclusive
DYNATUNE'™ circuit automatically fine-tunes the station. A
stereo broadcast will automatically switch the tuner to
stereo reception, and light the STEREO indicator too.

The FM-5 actually exceeds its own IHE specifications
when it comes to listenable results. The IHF procedure
for determining the distortion specification of a tuner
allows readjustment of the source signal for the lowest
measurable distortion. You the listener cannot do this.
In the past you have had to rely on the uncertainty of
“center of channel” meter systems, or on the even less
precise signal strength maxima indications. The certainty
of the PYNATUNE'™ circuit automatically eliminates these
variables, assuring reception with the lowest possible dis-
tortion. The pDYNATUNE™ logic circuit senses the presence
of the desired signal, together with the absence of noise,
before it will switch on the audio. Then it automatically
fine-tunes to the exact center of the FM channel (the min-
imum distortion point) in either mono or stereo. Such pre-
cise tuning is accomplished faster and more accurately than
any other tuning system.

A clearly audible virtue of this design is the total elimi-
nation of switching transients in the operation of the mut-
ing function. And you have the convenience of interstation
muting down to the levels of the weakest useable signals—
in the vicinity of 4 microvolts! The result is absolute
silence-—or the station in correct tune. Only the FM-5
achieves this ultimate goal of a tuner. This refined muting
circuit eliminates the possibility of damaging speakers or
solid state amplifiers as a result of the low frequency
“thumps” so common in the past with rapid dial manipu-
lation. Yet so sophisticated is its operation that selectivity
of adjacent channels is completely unaffected.

In urban locations where the FM-5’s extreme sensitivity
could have been a handicap, special care was taken in the
design of the front end to accommodate extremely powerful
signals without encroaching on adjacent weaker channels.
The FM-5’s suppression of spurious responses (cross-
modulation) is notable among solid state tuners. Generous
tolerance of overmodulation (an all-too-common broadeast-
ing fault) yields low distortion signals in instances where
others suffer.




Smooth flywheel action, a long uniformly spaced dial,
and the most accessible and easiest to install dial stringing
system ever, make the FM-5 a joy to use, and a breeze to
construct. Only those who have built other tuners with
similar dials can fully appreciate the latter.

The IF section utilizes two 4-pole ceramic filters for
the optimum combination of alignment accuracy and sta-
bility, phase integrity and effective selectivity. The ideal
selectivity curve is a 3-sided rectangle- - unachievable in
practice. Of the several approaches to this goal. the com-
promises in each must be weighed in the light of other
criteria. The FM-5 demands an unusually high degree of
alignment accuracy and stability to assure that prealigned
circuit boards conform in all respects to a fullv assembled
unit when it has been aligned on completion. Too, the
advent of DYNAQUAD" and other similar matrix-type
4-Dimensional broadcasts demands an unusuailv high de-
gree of phase linearity for maximum separation and low
distortion reproduction.  Such characterisiics also lead
naturally to better reception of even conventional stereo
broadcasts. These goals tend to conflict with design eriteria
which favor the achievement of the most impressive figures
for selectivity specifications.  Indeed, some of the quoted
selectivity figures are of dubious validitv. Impressive fig-
ures can be obtained if phase linearity is iynored. The
antenna becomes a much more significant iactor where
adjacent channel signals are possible. and alternate chan-
nel isolation is important.

Sensitivity  the most quoted tuner specification- is in
fact of minimal concern for most us The FM-5's speci
fication of 1.75 microvolts closely approaches the aceepted
theoretical limit of signal strength, and vet retains great
stability, notable spurious response rejection, and excellent
AM (multipath) rejection. The steep limiting curve exem-
plified by the 50 db signal to noise ratio with onlv a 5
microvolt signal is of far greater significance than the THEF

sensitivity. A signal should have a signal to noise ratio of
at least 40 db (which occurs at only 2 microvolts) to be
of acceptable listening quality. At normal signal levels, the
typical signal to noise figure is 65 db!

Exceptional filtering of the 19 kHz multiplex pilot car-
rier, the 38 kHz multiplex subcarrier and of the 67 kHz
SCA carriers assures freedom from interference beats with
tape recorder oscillators when recording off the air.

More than with any other audio vproduct, FM tuner
specifications need to be evaluated with a somewhat jaun-
diced eye, and an appreciation that individually impressive
fizures do not necessarily yield the best listening results in
the real world. Foremost is the limitation that most tuners
are designed to meet criteria established by measurements
made in a specially shielded room. Such results are not
necessarilv transposable to your living room. Neither the
previous FM-3 Dynatuner nor the FM-5 were based on
shielded room evaluations. The FM-3 established an envi-
able reputation for outperforming numerous tuners of far
greater cost having apparently better specifications on
paper.

The FM-5 is a break with the kit design philosophy of
its 'M-3 predecessor. The FM-3 was designed from the
ground up to be wholly self-aligned by the builder on com-
pletion. Because of that recognized success, Dynaco thor-
oughly pursued over many months the possibility of a
similar design using transistors., The characteristics of solid
state devices preclude this approach. Thus the FM-5
evolved as a concept of highly stable performance which
could be honed to perfection when factory aligned as a set
of 3 matched subassemblies, capable of being tested as a
fully operational tuner. Thus no adjustinent of any nature
should be made short of complete alignment  facilities.
Solid state reliability makes such adjustment unlikely for
the life of the tuner.

INSTALLATION AND OPERATING INSTRUCTIONS

The highlv refined and distilled engineering of the FM-5
combines the performance of far more costly and complex
FM multiplex tuners with the operating case and simplic
ity which has been a Dynaco tradition.

trols and indicators with automated functioniug, freeing
the listener to enjoy the results.

Normal operation leaves all 3 switches depressed lo the
right. Once the power switch is rotated to the desired vol-
ume level, you need only tune until the TUNIED indicator
is illuminated at the desired station. It is as simple as that.

AC Line Connection
The tuner is normally wired for the U.S. standard 120

volt, 60 Hz AC line. Alternative wiring to accommodate *

240 volt operation, with either 50 or 60 Hz. is described
later in the manual. The typical AC connection will be to
a switched outlet on the control center or amplifier. Thus
the tuner’s power switch (on the volume control) may be
left “on” with the volume control adjusted for compatibil-
ity with other sources. The AC outlet on the back panel
of the FM-5 is controlled by the front panel power switch.
Thus if no separate control center is needed in the system,
the power amplifier may be switched through this outlet,
and the FM:5 plugged into the wall outlet.
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Exhaustive engj- _
neering research has replaced needless adjustiments, con-,

> Antenna Connections

Three screw terminals are provided on the back panel
for either 300 ohm balanced. or 72 ohm unbalanced an-
tenna svstems. A twinlead folded dipole antenna is sup-
plied with the tuner and will suffice for all but the most
difficult signal areas. It should be connected to the two
outer (300 ohm) screw terminals. A later section of this
manual will give vou suggestions for other antennas if con-
ditions require such.

Output Connections

A pair of shielded cables is supplied with the FM-5.
These should be connected from the AUDIO OUT tuner
sockets to the FM-MPX, RADIO or TUNER inputs of
the control center or amplifier. ‘Bhe outlput level of the
FM-5 is adjusted by the front panel volume control. The
nominal output level at maximum setting from a fully
modulated signal is 2 volts. You can also connect the

- tuner to any basic power amplifier which has an input sen-

sitivity of less than 2 volts for full output.

The TAPE OUT sockets also provide a variable out-
put level which is adjustable by the front panel volume
control. These may be connected to the line inputs of
a tape recorder.




Auxiliary Input

The third pair of audio sockets provides an input con-
nection which is switched on the front panel. This signal
is available at both the AUDIO QUT and TAPE OUT
sockets. This input provides a maximum of 28 dB gain
and is controllable by the volume control.

Off / Volume Control

The power switch, which also controls the back panel
AC outlet, is a part of the volume control. If the tuner is
plugged into a switched AC outlet on the control center,
the tuner’s volume control will likely be left in the upper
half of its range, where the tuner level will match the level
of other inputs to the control amplifier.

Mono / Stereo Switch

In the MONO position all stations will be heard mono-
phonically, and the sterco indicator will never light. This
position may provide greater clarity in monophonic recep-
tion of very weak stereo broadcasts.

In the middle STEREO FILTER switch position, high
frequency separation of sterco broadcasts is reduced, or
blended, to improve the signal to noise ratio on weak stereo
signals. In other respects, tuner operation is similar to the
normal STEREO mode.

The normal position of this switch is the extreme right
STEREO mode. The tuner switches automaticaily from
mono to stereo operation, and lights the STEREO indica-
tor whenever the tuned station is broadcasting the 19 kHz
multiplex stereo pilot carrier signal. On rare occasions the
station may forget to turn off the pilot carrier when they
revert to mono broadcasting. In such 2 case, vou will re-
ceive a mono broadcast even though the stereo indicator is
lighted.

Without the pilot carrier, the tuner reverts to mono
but the lowest noise will be obtained in the MONO
position.

Off / Mute / Dynatune Switch

In the OFY position the muting circuitry and the auto-
matic DYNATUNE circuitry is defeated. 'This permits ex-
tremely weak signals to be perccived, as there is no inter-
station noise suppression (muting). Tune for maximum
vertical meter indication. The TUNIED light will flicker
on very weak signals of varying strength. For the reception
of such signals it is best to operate in the MONO mode.

The middle switch position is preferred for normal oper-
ation with the highest tuning accuracy. The muting circuit
eliminates all interstation noise. When the TUNED light
comes on, let go of the tuning knob and switch to the
extreme right pYNATUNE position. The automatic circuitry
will then take over for precise tuning of the center of the
channel for minimum distortion.

You may prefer to leave this switch in the pYNATUNE
position most of the time, as this is the easiest method of
operation. The proper tuning procedure here is to release
the tuning knob as soon as the TUNED light indicates the
desired station. “Fiddling” back and forth on the dial is
not recommended with the switch in this position, for it
may leave it on the “edge” of the correct zone. In such a
case the automatic tuning circuitry may not be able to fully
correct for lowest distortion reception.

AUX / FM Switch

The normal position is FM. The AUX position selects
an alternate high level signal source, such as a tape play-
back amplifier, which is controlled by the tuner’s volume
control. In the AUX input mode, the tuner should be muted
(off station) to avoid audio signal feed-through.

The inclusion of this switch and the additional output
sockets on the back panel also provide contingency for
future flexibility. An accessory phono preamp stage, Model
PPM-5, will be offered for the FM-5, so that the AUX
position will accommodate a magnetic cartridge input.
In the distant future, if a system of 4-channel multiplexing
is approved, it is possible that these provisions will accom.
modate it

Signal Strength Meter

The meter circuit has been compensated to accurately
show changes in signal strength at a very few microvolts,
as well as those inordinately powerful signals above 30,000
microvolts. ‘This can be of significant value in determining
antenna ortentation, or possibly the need for an attenuator
for too strong a signal.

The operation of this meter circuit is such that normal
signal levels will all indicate very similar levels near the
center of the meter scale, even though they may vary over
a wide range. Such signals do not normally present recep-
tion problems, and the meter is then unnecessary. Tts cir-
cuit has been designed to be most meaningful when it can
be most useful.

While a maximum meter indication will show the proper
tuning zone, well within the Dynatune “window™| it is pos-
sible that a minute reduction from the maximum meter
indication may be observed as the Dvnatune circuit takes
over on signals strong enough to activate it, and the muting
circuit. The Dynatune circuit enables far greater tuning
precision than manual tuning with anv meter system.

The Tuned and Stereo Indicator Lights

The TUNED indicator lights when you are on station.
If the station is broadcasting in multiplex sterco, the
STEREO light will also come on an instant later.

As the tuning dial approaches within 80 kHz of the sta-
tion’s broadcast frequency, the illumination of the TUNKI)
light will indicate that the Dynatune circuit can fake over.
This will “lock on” that signal for the next 250 kHz. If the
station is approached from the opposite direction. the same
locking action will be observed in the reverse direction.
starting again within 80 kHz of the broadeast frequency.

If the dial location is more than 80 kHz distant from the
broadcast frequency, and the Dynatune switch is disen
gaged, the signal will be muted. To resume reception, the
tuner will have to be re-tuned until the TUNED light is
again illuminated.

Occasional lack of stereo separation when the STEREO
indicator is lighted is possible if the station neglected to turn
off its 19 kHz stereo pilot when broadcasting mono.

If either of these two lights flicker, it indicates exceed-
ingly low signal strength (below 4 microvolts) or noise
interference spikes of very high intensity. In such a case
readjustment of the antenna for a better signal may be
possible. Switching the muting switch “Off” may also
prove useful.
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